Introduction
Turcicum leaf blight of maize (Zea mays L.), popularly known as Northern Corn Leaf Bight (NCLB) in the United States of America caused by Exserohilum turcicum (Pass.) Leonard and Suggs. was first reported by Passerini in 1876 from Perma, Italy and causal organism was named as Helminthosporium turcicum. Later Leonard and Suggs in 1974 renamed the causal organism as Exserohilum turcicum as he observed that conidial hilum was protruding outwards. In India the disease was first reported by Butler et al., (1920) . Later the greenish with age and get bigger in size, finally attaining a spindle shape. Individual spots are usually 2 to 3 inch long and 0.75 inch wide. Spores of the fungus develop abundantly on both sides of the spots. Heavily infected field present a scorched appearance (Chenula and Hora, 1962) . Welz and Geiger (2000) described that symptoms of the disease can range from small cigar-shaped lesions to complete destruction of the foliage and midaltitude regions, about 900-1600 m above sea level, have particularly favourable climate for the disease as dew periods are long and temperature moderate. Ogliari et al., (2005) described that temperature between 20 o C and 25 o C, relative humidity from 90 to 100 per cent and low luminosity favour the disease. The disease is considered to be one of the most devastating diseases as its occurrence and incidence assumes greater significance resulting in reduction of grain yield by 28 to 91 per cent (Kachapur and Hegde 1988 and Harlapur et al., 2000) . Use of fungicides and tolerant genotypes has been reported to be the best tool to manage turcicum leaf blight of maize. However, none of these measures singly is effective at field level and requires integration of various management practices. Integrated approach is the novel idea to manage crop diseases as it involve minimum fungicidal load in nature. Hence an attempt was made to develop integrated disease management capsule for the disease.
Materials and Methods
The most effective non-systemic fungicide (mancozeb), systemic fungicide (propiconazole), plant extract (Nimbicidin) and bio-agent (Trichoderma harzianum) evaluated in vitro were further evaluated and integrated under field conditions against turcicum leaf blight of maize. Field trials on integrated disease management were conducted during kharif 2012 and 2013 at Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir, Shalimar campus, Srinagar. The experiment was laid in randomized block design with 3m x 2m plot size, replicated thrice using turcicum leaf blight susceptible variety of maize (C 15), recommended spacing (75 cm x 20 cm), fertilizer dose (FYM @ 15 t/ha; NPK and ZnSo 4 @ 120:60:30 and 20 kg /ha), irrigation (knee high, silking and grain filling stages), insect management (carbofuran 3g @ 40 kg/ha was used before seed sowing), weed management (atrazine 50 WP @ 2 kg/ ha in 800 liters of water was used 3 days after sowing followed by one hoeing 50 DAS) and other cultural practices (earthing up at 50 DAS, etc.). Artificial epiphytotic conditions were created twice at 5 days interval with two different methods of inoculation. Firstly, fifteen days old pure culture of E. turcicum multiplied on PDA was used for artificial inoculation at 25 DAS. The spore suspension prepared in sterilized distilled water having spore load of 5 x 10 4 spores per ml was sprayed with atomizer on foliage of maize. Then at 30 DAS whorl drop inoculation of plants was done with E. turcicum multiplied on sorghum grains to ensure establishment of infection. The inoculations were done in the evening time. A light water spray was given 24 h after both inoculations to create high relative humidity for infection.
Under various treatments mancozeb 75 WP @ 0.25 per cent, propiconazole 25 EC @ 0.1 per cent and nimbicidin @ 5 per cent were applied alone as one or two foliar sprays or in combination with the first spray of propiconazole 25 EC @ 0.1 per cent and the second spray of nimbicidin @ 5 per cent at 40 and 50 DAS. In addition mancozeb 75 WP @ 0.25 per cent and T. harzianum 2 x 10 8 cfu/g @ 0.4 per cent were applied as seed treatment alone or in combination with the above said treatments. Twenty-four treatments including one control were imposed. Observations on disease intensity were recorded using 1-5 disease rating scale (James, 1971) at silk drying stage. The grain yield and stover yield data were also recorded on maturity and analyzed statistically.
Results and Discussion
It is evident from the data present in The combined treatments, viz., Chemical + Biological + Plant extract were significantly superior over individual treatments. The results thus explain the viability of a package for the management of turcicum leaf blight of maize. Khedekar et al., (2010) conducted integrated disease management of turcicum leaf blight of maize caused by E. turcicum and found the lowest PDI (25.66%) and the maximum grain yield (65.48 q/ha) was recorded in treatment T 1, i.e., seed treatment with carboxin (2 ml/ kg) followed by two sprays of mancozeb (0.25%) at 40 and 50 DAS which was statistically at par with treatment T 4 , i.e., seed treatment with Trichoderma harzianum (6g/kg) followed by two sprays of mancozeb (0.25%) as compared to control, wherein it recorded the highest PDI (61.88%) and the lowest grain yield (54.88 q/ha).
